Noninvasive multimodal imaging of stem cell transplants in the brain using bioluminescence imaging and magnetic resonance imaging.
Transplantation of stem cells represents a promising approach for the therapy of different brain diseases, including stroke, Parkinson's, and Huntington's disease. Tracking of stem cells with noninvasive imaging technologies provides insight into location, migration, and proliferation of the cells-key features for a possible clinical translation. This chapter describes a multimodal and noninvasive approach employing magnetic resonance imaging (MRI) and bioluminescence imaging (BLI), both of which offer the opportunity for repetitive measurements on the same individual, revealing the full temporal profile of cell dynamics. The combination of these modalities allows the simultaneous investigation of different aspects of the graft fate. We will present the detailed protocol for noninvasive multimodal tracking of labeled and transplanted neural stem cells, specifically optimized for brain applications, which allows repetitive assessment of localization as well as identification of cell viability and cell quantity after transplantation.